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" e f ^ for t rel ' abI y Sieving cold nuclear fusion and for 
efficient extraction of the released energy as heat. A plasma 
formed under the influence of imposed negative d c. and7o^ 
high frequency a.c. vnltyc in high purity deuterium (D) 
or heavy water (D z O) introduced in either gaseous or Tiquid 
form into a suitable reaction vessel, is biased to rent on the 
surface of a hydrogen-absorbent catalytic electrode to rel- 
ease neutrons which generate heat by moderation in c relat- 
ing water acting as a heat transfer medium. c »">uiat 

ADVANTAGE 

""TJse^Tn-ear-pure D or a D-compound, instead of aqueous 
DoSSnlno ^f e ?h eS ChSnCeS ° f ° at0m tactions; avoids 

rVr^SLv f y " SUrfaCe * increasin S stabUity and 

reproducibility of the fusion reaction; and reduces the in<* in 
enceof S1 multaneous electrochemical side-reacUons whVh lead 



to decomposition of fusion reaction products «nH i ne , * e . 
emialiy reactive D <hro u *h easeous^mbfnfito*" " °' P °" 
EMBODIMENTS 

q** ~ nuciea u r fusion reaction vessel (1) is supplied with 
98% pure or better deuterium or D,0 hvdro^n TnH 
supplied respectively via lines < 9 '.9» and incoroo-t nT" 
flowmeters (12) : the D/D 2 0 may be in laJouVZ? g 

P°r r e" 31 ^ t^^Vt&U?^ 

gen. Pressure is maintained typically at 0 i t^-J ,k n y Qro ^ 
pump(18). An anode (5) and a physLuv sm Jl?J Y 
cathode (4) are supplied with vlr^^^t^^ 
d c (-50 to -1000V), and high frequency (typfcily 13 56 

toV tL V ,TT (7 ' 6> f ° r Catho3e ^as and P ion1 at on con- 
trol The cathode consists of a hollow stainless steel or ™? 

of a hlilT^d^*™ 

Sou^ P ° S f C °° led imernalIy With ikuid nitrogen 
Neutron spectrometer (22) detects neutPoTSpula«o? 
Circulating water system (10) extracts heat energy by 
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moderating neutrons derived from any fusion reaction at cath 
ode (4). Five experimental procedures on a laboratory scale 
are disclosed, employing various combinations of zero, var- 
iably steady and variably pulsed negative bias, both with 
and without high-frequency voltage at a power level of 
about 200W applied, including an example in which the cath- 
- ode- was cooled-w-ith. liquid nitrogen. Various significant lev- 
els of stable (up to SOOhrs) neutron and useful heat energy 
production are claimed, via two fusion reactions: 

d+d— > s He(0.82MeV) + n(2.45MeV). 

and d ♦ d — > p(3.02MeV) * t( 1. OlMeV) . 

Practicable developments for controlled cold nuclear 
fusion are envisaged at factors 10-1000 times the laboratory 
scale. (6pp2015RKMHDwgNol/4) 
(E) ISR: No Search Report. 
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® Method for producing plasma nuclear fusion. 



© A method for producing a plasma nuclear fusion 
is comprised of the steps of providing a reaction 
vessel for causing nuclear fusion reaction therein, 
placing a pair of electrodes within the reaction ves- 
sel, at least one of the electrodes formed with a 
surface portion of a reactive material for nuclear 
^fusion raction which is made of palladium, titanium 
^or a iron-titanium alloy and is cooled by a coolant so 
n that the deuterium is easily absorbed in the reactive 
^material, introducing into the reaction vessel a gas- 
^eous material selected from the group of deuterium 
and a deuterium compound, activating the gaseous 
JJJ material to produce a plasma of the gaseous ma- 
(vyterial, and causing nuclear fusion reaction on the 
reactive material. 
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METHOO FOR PRODUCING PLASMA NUCLEAR FUSION 



BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to a method for 
producing a nuclear fusion reaction, and specifi- 
cs!!'/ to c .T.sihcc 0/ di:ditv.,;g improved rciiaowty in 
the implementation of a nuclear fusion reaction 
through generating plasma. 



Description of the Prior Art 

A nuclear fusion reaction by electrochemical 
process, which is referred to as cold nuclear fusion, 
has been attained and reported by S.E. Jones et al. 
The paper is entitled "Observation of Cold Nuclear 
Fusion in Condensed Matter" and was authored by 
S.E. Jones, E.P. Palmer. J.B. Crirr. D.L Decler, 
G.L Jensen. J.M. Thorne. S.F. Taylor, (all of 
Brigham Young University), and J. Rafelskr 
(University of Arizona). 

In this reaction, a pair of electrodes comprising 
a palladium or titanium cathode and a gold or 
^platinum anode are inserted into a solution contain- 
ing heavy water (D 2 0) and a slight amount of salt 
such as AuCN. and a DC voltage is applied across 
these electrodes. In addition, the electrochemical 
nuclear fusion reaction is carried out at an at- 
mospheric pressure. 

Because of the fact that this reaction is carried 
out in an aqueous solusion in a normal environ- 
ment, there is little possibility deuterium nuclei (d) 
combine with other deuterium nuclei to produce the 
nuclear fusion. 

Atoms or nuclei of deuterium are created at a 
portion of the cathode and simultaneously the nu- 
clear fusion reaction of deuterium are caused at the 
same portion. 

Also, since a solusion is used, palladium which 
is used as a catalyst for combining the deuterium 
atoms is easily poisoned to be coated with a 
poisoned film of inactive substance, whereby the 
extent of catalyst reactivity is deteriorated, and it is 
difficult to break down the poisoned film to produce 
a uniform nuclear fusion. For this reason, there is a 
high degree of variation and a lack of reproduc- 
ibility in the nuclear fusion reaction. In addition, 
because of the occurrence of electrochemical side 
reactions which takes place simultaneously with the 
nuclear fusion, most of the products of the reaction 
decompose and the deuterium is eventually re- 
leased in a gas into the atmosphere. As a result, 
the amount of deuterium actually used in the nu- 



clear fusion reaction is considerably less than ex- 
pected. Therefore, a method of reliably controlling 
the nuclear fusion reaction with a high probability 
of nuclear fusion occurring is further required. 



SUMMARY OF THE INVENTION 

An object of the present invention is to provide. 

w with due consideration to the drawbacks of such a 
prior art reaction system, a method of attaining 
improved reliability m the implementation of a nu-. 
clear fusion reaction by using a reactive material 
for nuclear fusion reaction and efficiently taking out 

75 the energy obtained in the nuclear fusion reaction 
to outside. 

Another object of the present invention is to 
provide a method of attaining improved reliability in 
the implementation of" a cold nuclear fusion reac- 
20 tion using a highly pure deuter ium (D 2 ) or a com- 
pound of deuterium such as heavy water (D?0) in a 

gaseous state. - 

Another object of the present invention is to 
provide a method of attaining improved reliability in 
25 the implementation of a nuclear fusion reaction 
using a highly pure deuterium (D 2 ) or a compound 
of deuterium such as heavy water (D 2 0) in a liquid 

state instead of the gas state. 

~^ Another object of the present invention is to 
30 provide a method of attaining improved reliability in 
the implementation of a nuclear fusion reaction 
causing the nuclear fusion reaction at an area dif- 
ferent from the area where the deuterium gas is 
made into plasma. 
35 in the present invention, the reactive material ' 

for nuclear fusion reaction is made of a material 
which absorbs hydrogen and placed in a plasma 
generating space. Neutrons generated in the reac- 
tion in the plasma generating space are released to 
40 a base with a chamber disposed behind the reac- 
tive material for nuclear fusion reaction. The cham- 
ber is filled with a heat transfer medium such as 
water (H 2 0) in which the energy of neutrons is 
consumed. Thus, the energy of the neutrons is- 
<s given to the medium for heat exchange. By releas- 
ing this heat energy to the outside through the heat 
transfer medium, the energy produced by the nu- 
clear fusion reaction, especially the heat energy of 
the nuclear fusion reaction, becomes a simple en- 
50 ergy source and can be used industrially. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a schematic illustration showing 
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one embodiment of the plasma nuclear fusion reac- 
tion system in the present invention. 

Figure 2 is a graph showing a bias relation- 
ship between a pair of electrodes appearing in 
Figure 1. 

Figure 3 is a graph showing the neutron 
count measured by the neutron counter used in 

* one embodiment of the present invention. 

Figure 4 is a schematic illustration showing 
another embodiment of the plasma nuclear fusion 

* reaction system in the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS ~ 

In the nuclear fusion reaction in the present 
invention, a solution for nuclear fusion reaction ma- 
terial used in the prior art nuclear fusion process is 
not adopted, but 98% pure or better deuterium (D 2 ) 
or a compound of the deuterium such as heavy 
water (D 2 0) in a gaseous or liquid state is used 
with the remaining being made up of hydrogen (H 2 ) 
and 100 PPM or less of other matter. The liquid 
state here is to be obtained at a temperature close 
to the liquid hydrogen temperature. 

The gas is made into plasma in the plasma 
generating space, and the ions and electrons are 
collided a cathode placed in the plasma generating 
space. The cathode has a reactive material in 
which a great amount of hydrogen is absorbed. 

The cathode is cooled by the liquid nitrogen, 
so that the gas is blown onto the the cathode 
material so as to increase the density of deuterium 
in the cathode material. 

By doing so. the probability of generating nu- 
clear fusion is increased and energy produced by 
the nuclear fusion reaction is more efficiently let to 
go out of the reaction system with less energy 
escaping. 

Figure 1 gives- a description of the plasma 
vapor nuclear fusion system using deuterium (D 2 ) 
or a compound of such deuterium such as heavy 
water (D 2 0) in a gaseous state. 

A nuclear fusion reaction vessel (1) has a plas- 
ma generating space (21). which is capable of 
maintaining a reduced pressure for plasma gen- 
erating. Provided in the plasma generating space 
(21) is a par of electrodes (5) and (4). that is anode 
(5) and cathode (4). The cathode (4) is formed with 
a surface portion (2) and a hollow base (3) placed 
behind the surface portion (2) and having a cham- 
ber therein. The surface portion (2) is made of a 
reactive material such as palladium or titanium. The 
chamber is filled with a heat transfer nedium, for 
example water. The hollow base (3) is made of a 
stainless steel. The cathode (4) is formed by sput- 
tering e.g. palladium or titanium to form the surface 
portion (2) on the base (3). 



In order t0 apply a negative self bias to the 
cathode (4). the cathode (4) has a sufficiently 
smaller electrode area than the anode (5). 

Provided to apply a negative bias from outside 
s to the cathode (4) is a DC power supply (7) having 
a switch means (15) for the cathode -(4) on the 
minus side with the plus side earthed or grounded 

Provided to apply a high frequency voitage 
between SOOKHz and 500MHz is a high frequency 
ro power supply (6) which is earthed or grounded on 
the anode side (13) and provided with a capacitor 
(14) so as to prevent the DC bias from being 
introduced. 

Provided to take out the energy of neutrons is 
'5 a heat exchange device (10) which has an input 
line (8) and an output line (8') for a heat exchange 
medium such as water, through which the heat 
exchange device. (10) is communicated with tr.s 
chamber in the base (3). 
20 Provided for reactive gases is a gas system (9) 

including Helium (He) by line (9'). Deuterium <D 2 ) 
by tine (9 ) and Hydrogen (H 2 ) by line (9*). They 
pass through a flow meter (12) and a valve (li> 
and then enter the space (21) of the present plas- 
ms ma nuclear fusion reaction system. They are intro- 
duced into the plasma generating space (21) as 
shown in Figure 1, or onto the cathode (4) as 
shown in Figure 4. 

The reaction vessel (1) is provided with an 
30 exhaust system containing a pressure control valve 
(16) and a stop valve (17) and an exhaust pump 
(18) to obtain a plasma generating pressure be- 
tween 0.001 and 1000 torr. 

In the nuclear fusion system as previ^'v 
35 mentioned, deuterium (D 2 ) or a compound of 
deuterium such as heavy water (D 2 0) in a gaseous 
state is introduced in the reaction vessel (1). which 
is ionized in plasma through electric energy ap- 
plication. 

<o In addition, an electric field is applied from 

outside for negative bias to attract the deuterium 
ions in the plasma to the surface portion of the 
reactive material (2) for causing nuclear fusion re- 
action thereon. The reactive material (2) is typically 
45 made of palladium or titanium. A self bias in the 
electric field can also be used instead of the elec- 
tric field from outside. The biased electric field is 
effective to attract deuterium atoms to the elec- 
trode (4). 

so The self-bias is procuded by the shape an- 

isotropy design of the pair of discharge electrodes, 
while the bias from outside is procuded by apply- 
ing a DC bias in addition to the application of the 
high frequency voltage, so that a negative bias is 
55 applied on the reactive material. 

Deuterium atoms (d) collide with the surface of 
the reactive material (2) in the cathode (4) and 
cause nuclear fusion reactions on the surface of 
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tne reactive material, the nuclear fusion reactions 
occur also in the reactive material close to the 
surface. 

In one embodiment of the present invention, 
the cathode (4) is modified to increase the nuclear 
fusion rate. Specifically, the cathode (4) is made of 
a material which absorbs a great amount of 
deuterium to produce a metallic hydride, that is a 
hydrogen storage material such as titanium, pal- 
ladium, iron-titanium alloys. Since the hydrogen 
storage amount of this material increases at a low 
temperature, the cathode (4) is cooled by the liquid 
nitrogen. 

The deuterium introduced is injected in the 
space (21) as shown in Figure 1, or blown onto the 
cathode (4) as shown in Figure 4, so that the 
deuterium is easily absorbed in the cathode (4) to 
increase the amount of deuterium storage. The 
gaseous deuterium is desirably produced from the 
liquid deuterium. 

It is not clear whether the application of voltage 
in pul se and the change of temperature affect the 
cra ck occ urrence in the cathode material, but ac- 
cording to phenomena, the application of voltage in 
pulse and the change of temperature seem to 
increase the nuclear fusion rate. 

Thus, deuterium atoms are produced on or 
* close to the surface of the reactive material (2) 
causing nuclear fusion reaction. 

The neutrons (n) are detected by a neutron 
counter or neutron spectrometer (22) placed adja- 
cent to the reaction vessel (1) for evidence of the 
cold nuclear fusion, specifically detecting the exis- 
tence and amount of the neutrons produced there. 
The neutron counter or neutron spectrometer (22) 
is controlled by a control system (23). 

From the facts that the neutrons (n) are thus 
detected, the following nuclear fusion reaction can 
be expected as possible, 
d + d -> 3 He(0.82 MeV) + n(2.45 MeV) 
At the same time the following reaction can also be 
expected. 

d + d -> P(3.02 MeV) + t(t.01 MeV) 

As a result of the nuclear fusion reaction, the 
neutrons collide the heat transfer medium (for ex- 
ample water) in the chamber in the base (3) lo- 
cated behind the reactive material (2) carrying an 
energy of 2.45 MeV producing a rise in tempera- 
ture, by which an energy exchange as in the for- 
mulae above is detected. Specifically, energy of 
neutrons generated by the nuclear fusion reaction 
is absorbed by the heat transfer medium such as 
water contained in the base (3) behind the reactive 
material (2). The neutrons collide the water to in- 
crease its temperature, and the water is introduced 
out to the heat exchange device (10) to take out 
the energy. 

The existence of the neutrons are detected 
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also using the neutron spectrometer (22) as men- 
tioned above. 

The production of neutrons and also the rise in 
temperature of the medium increases proportion- 
ally as the plasma pressure in the reaction vessel 
(1) is increased and also as the applied electric 
energy is increased. 

The nuclear fusion reaction is apparently pro- 
moted as the negative bias voltage is increased 
through the self-bias system or the outside bias 
system, which is not experienced when no bias is 
applied by such a bias system. 

The DC bias voltage can be increased from 
-100V to -1000V. Of course the voltage could have 
been increased more than this, but there is the 
danger of explosions which may happen to occur;- 
specifically, increasing the reaction efficiency too 
high will be followed by explosion. 

It is important that the reaction is controlled so 
as not to advance too much when palladium is 
arranged on the surface portion (2) of the electrode 
(4) in the plasma generating space (21), so that 
nuclear fusion is attempted there. Therefore, al- 
though a sufficiently high voltage is applied enough 
for a reaction to take place, the nuclear fusion 
reaction is controlled so as not to exceed the 
critical value by applying the negative direct cur- 
rent bias in intervals or pulses. 

Specifically, the voltage is applied at 1 to 1000 
pulses per minute and the pulse width is also 
varied from 0.1% to 100%. The 100% pulse width 
means a continuous state, which is referred to as 
negative OC continuous voltage. As a result, in the 
case where OC continuous voltage is applied, the 
existence of nuclear fusion is observed even at as 
little as -200 V. 

In the case where a DC pulsed v ol tage is 
applied, with a sufficiently high voltage, for exam- 
pie. -300 to -1000 V, and especially, for example, 
at -500V. and also with a duty ratio of 50% and a 
frequenc y of 30 times^ per minute, it is possible to 
suppress or control the extent of the nuclear fusion. 
Here, the term "duty ratio of 50%" means that 
voltage is applied for 50% of a single cycle with no 
voltage applied for the other 50% of the cycle. 

The present invention will be more clearly un- 
derstood by reading the following examples. 



so EXAMPLE 1 

Using the apparatus as shown in Fig. i. a 
plasma vapor nuclear fusion reaction was earned 
out as follows: 

55 A pair of electrodes (5) and (4), that is anode 

(5) and cathode (4) were formed inside the nuclear 
fusion reaction vessel (1) capable of maintaimng a 
reduced pressure for plasma generating. The cath- 
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ode (4) was formed with a palladium surface por- 
tion (2) and a hollow base (3) behind the palladium 
surface portion (2). and the hollow base (3) was 
formed with a chamber therein. The hollow base (3) 
was made of a stainless steel. The cathode (4) was 
' fQ l™ e ? ?y ^jE>uftertftjgT pallacfTuVri irf the base ^3). 

^fhe cathode (4^liad a sufficiently smaller elec- 
trode area than the" anode : (5), so that a negative 
seff bias was'appiie'd To the'cathode (4jv ' 

The negative bias was also applied from the 
DC power supply (7) to the cathode (4) through the 
switch means (15). 

A high frequency voltage between SOOKHz and 
500MHz. for example 13.56MHz was applied from 
the high frequency power supply (6). 

'When the power supply from the high fre- 
quency power supply (6) was zero, and only the 
DC; voltage was applied to the pair of electrodes (4) 
'Irrfd-fS): and the DC plasma discharge was gen- 
erated. 

Water as the heat exchange medium was de- 
sirably used in the heat exchange device (10) to 
consume the energy of neutrons by converting it to 
heat energy. 

Reactive gases such as" r de : utefium were intro- 
duced to the reaction vessel (1) from the gas 
system (9) through the flowmeter (12) and the 
valve (11). Thus, Helium (He), Deuterium (D 2 ) and 
Hydrogen <H 2 ) were added as required. 

The reaction vessel (1) was kept at a plasma 
generating pressure between 0.001 and 1000 Torr. 
for example 0.1 Torr using the pressure control 
valve (16) and the stop valve (17) and the exhaust 
pump (18). The higher this pressure the larger the 
nuclear fusion reaction velocity. - - " 

Thus, nuclear fusion reaction was found to oc- 
cur in this example. 



EXAMPLE 2 

In the equipment of Figure 1, the cathode (4) 
with a diameter of 10 cm was made of palladium 
coating (2) on the hollow base (3), and the anode 
(5) with a diameter of 20 cm was made over the 
cathode (4). 

The high frequency supply (6) was operated at 
a value of 13.56 MHz, and the electric power was 
applied between 50 to 500 W. for example 200 W. 
No DC voltage is applied from the variable DC 
power supply (7). 

A flow of 20cc/min of deuterium in the form of 
high purity deuterium gas was made through gas 
line (9 ). In order to produce plasma in the space 
(21). the exhaust line was adjusted and the pres- 
sure was kept at 0. 1 Torr. 

Fig. 2 shows a potential across the plasma 
space (21). wherein a positive column (19) and a 



voltage drop (20) caused by a negative self b.as 
appear^between the anode (5) and the cathode (4) 
And the potential difference (24) between the posi- 
tive column (19) and the cathode (4) is -183V. 
5 It is expected that the impact of deuterium in 

positive Tons reduce and remove any filth from the 
palladium surface portion (2) to activate the pal- 
ladium, and that the following nuclear fusion reac- 
tion is" then otirainaoV through 5 the activated pal- 
w ladium; 

d + d --> 3He(0.82 MeV) + n(2.45 MeV). 

In Figure 3. the abscissa is the number of 
. channels corresponding to the energy and the or- 
dinate axis is the neutron count. 
'5 It is concluded after making several measure- 

ments that although the variation of width (27) from 
top to bottom is found to be large, the neutron 
count in the region corresponding to the neutron 
energy is apparently increased and so makes it 
20 possible to confirm the existence of the above 
formula. . 

In this example, the neutron counter (22) clear- 
ly confirmed the existence of neutrons. The exis- 
tence of this nuclear fusion reaction was also con- 
" 25 firmed by the experiences that the temperature of 
the reaction rose and a temperature rise of the 
water inside the heat exchange vessel (10) was 
observed. The water temperature rose from room 
temperature to nearly 40 *C. When the plasma 
30 was maintained, the nuclear fusion reaction stably 
continued for nearly 500 hours. 

In trying to disprove that no nuclear fusion 
reaction occurs with another substance other than 
the deuterium, hydrogen (H 2 ) was added by way of 
35 line (9 ). as shown in Figure 1. and the plasma 
reaction was attempted under the same conditions. 

In Figure 3. when hydrogen is used, the neu- 
tron count is found to be the same as the back- 
ground level. The curve (26) showing this neutron 
40. count is shown in Figure 3. The neutron count (26) 
obtained under these conditions is apparently dif- 
ferent from the count (25) obtained when deuterium 
is used. This clearly confirms that nuclear fusion 
has occurred in this example using the deuterium 

45 

EXAMPLE 3 

When the switch (15) of the variable DC power 
so supply (7) in Figure 1 was turned on. a negatively 
biased direct current was added to a high fre- 
quency voltage which was applied to the pair of 
electrodes (4) and (5). This variable bias voltage 
was added in the range of from -50 V to -1000 V 
55 When this was done, the number of collisions 

of the deuterium ions with the palladium surface 
portion (2) was increased due to the direct current 
bias. As a result, it was easier to produce more 
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aeuterium nuclei. 

The bias voltage (24 ) of Figure 2 was in- 
creased by the bias voltage (20). The bias voltage 
(24 ) was self-controlled by using the variable DC 
power supply (7). By doing so. the neutron count at 
location 100 of Figure 3 increased to the range of 
40, to nearly 80 from the value of 40 in average 
which occurred when no DC bias was applied. 

It should be noted that the result of the exterior 
negative bias is very remarkable. 



EXAMPLE 4 

In the equipment of Figure t. the process was 
carried out in a manner substantailly the same as 
in EXAMPLE 2 except that a negative DC voltage 
in pulse was applied from the variable DC power 
supply (7). 

In this case, the duty ratio is controlled, so that 
the heat generation through nuclear fusion was 
separated from the heat generation caused by de- 
stroying the palladium surface through sputtering, 
so that the existence of nuclear fusion reaction was 
more precisely confirmed. 

EXAMPLE 5 

The reactive gas was introduced through a 
position shifted from that in Figure 1. Specifically, 
as shown in Figure 4. a piping extending from the 
gas system (9) was connected to a nozzle within 
the reaction space (21), and the nozzle was pro- 
vided with a tip end from which the reactive gas 
was blown onto the surface of the reactive material 
(2). The chamber in the base (3) was filled with a 
coolant of liquid nitrogen. 

By using this system, similar processes as in 
EXAMPLES 1 to 4 were repeatedly carried out. and 
it was found that the density of deuterium was 
increased around the cathode (4), so that the rate 
of nuclear fusion reaction was made substantially 
higher than when no cooling was conducted. 

All of the above examples were merely per- 
formed on the laboratory scale. However, by ex- 
panding this scale 10 - 1000 times, a nuclear 
fusion reaction with practical use can now be ob- 
tained and the nuclear fusion reaction can be used 
for some practical application such as a control- 
lable energy source. Therefore, the present inven- 
tion should have a very large industrial impact. 

Claims 

1. A method for producing a plasma nuclear 
fusion comprising the steps of providing a reaction 



- vessel for causing nuclear fusion reaction therein 
plac.ng a pair of electrodes within the reaction 
vessel, at least one of the electrodes formed with a 
surface portion of a reactive material for nuclear 
s fusion raction, introducing into the reaction vessel a 
gaseous material selected from the group of 
deuterium and a deuterium compound, activating 
the gaseous material to produce a plasma of the 
gaseous material, and directing the gaseous ma- 
to terial in plasma toward the reactive material for 
causing nuclear fusion reaction. 

2. The method of claim i. wherein the reactive 
material for nuclear fusion raction has a surface, 
and the nuclear fusion reaction is caused on the 

'5 surface of the reactive material. 

3. The method of claim 1, wherein the reactive' 
material for nuclear fusion raction has a surface, 
and the nuclear fusion reaction is caused around 
the surface of the reactive material. 

20 4. The method of claim i. wherein a negative 

bias is applied to the at least one of the electrodes 
formed with the surface portion of the reactive 
material. 

5. The method of claim 4. wherein a negative 
25 bias is a self-bias. 

6. The method of claim 4. wherein a negative 
bias is applied from outside. 

7. The method of claim 1. wherein the reactive 
material for nuclear fusion raction is selected from 

30 the group of palladium and titanium. 

8. The method of claim 4. wherein the negative 
bias is applied in pulse. 

9. The method of claim 4. wherein the negative 
bias is applied continuously. 

35 10. The method of claim 4, wherein the reac- 

tive material for nuclear fusion raction has a sur- 
face, and the nuclear fusion reaction is caused on 
the surface of the reactive material. 

n. The method of claim 4. wherein the reac- 
40 live material for nuclear fusion raction has a sur- 
face, and the nucfear fusion reaction is caused 
around the surface of the reactive material. 

12. The method of claim 1. wherein the reac- 
tive material for nuclear fusion raction is cooled by 
45 a coolant so that the deuterium absorbed in the 
reactive material is increased in amount, and in- 
troducing the deuterium in a manner that the gas- 
eous deuterium is blown to the reactive material to 
cause the nuclear fusion reaction. 
50 13. The method of claim 12. wherein the reac- 

tive material for nuclear fusion raction is made of a 
hydrogen absorbing material selected from the 
group of palladium, titanium, and a iron-titanium 
alloy. 

55 14. The method of claim 12. wherein the cool- 

ant is selected from the group of liquid nitrogen 
and liquid hydrogen. 

15. The method of claim 12. wherein a nega- 
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tiv» uias m pulse is applied to the at least one of 
the electrodes formed with the surface portion of 
the reactive material.- — - : 

16. The method of claim 15. wherein a nega- 
tive bias is a self-bias. 

- ,7 - : *h* method of clamfl-t5, wherein a nega- 
- tive bias is applied from outside. 

t8. The method of claim 12. wherein a nega- 
tive bias is cenftmrously applied to the at feast one 
of the electrodes formed with the surface portion of 
the reactive material. 

19. The method of claim 14, wherein a nega- 
tive bias is a self-bias. 

20. The method of claim 14, wherein a nega- 
tive bias is applied from outside. 
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